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* Plug Nozzle Engine 


Dr. Joseph V. Charyk, Under Secretary of the Air Force, has informed 
Congress that plans are underway to activate a program for the ex- 
ploitation of the so-called "plug nozzle" concept for rocket engines. 
At least three major engine contractors have indicated interest. 


The Air Force official said it is generally assumed that this type of 
engine will be technically competitive with conventional rocket engines, 
such as those to be used in the Saturn booster. However, he has pointed 
out that there are a number of unknowns in such a system and that it 
would require a minimum of four years and $150 million in expenditures 
to develop an engine in the Saturn class. 


The principle of the plug nozzle, as explained by Dr. Charyk, consists 
of the use of annular combustors, suitably subdivided into segments, 
which are then combined with an isentropic plug nozzle to form a rocket 
thrust chamber assembly. This assembly is then mated to conventional 
gas generators, pumps, valves and controls to form a rocket engine. 


Advantages: The annular combustor, Congress was informed, would permit 
the development of the engine a segment at a time, thus simplifying 
the testing phase and reducing facility requirements. Inherent flex- 
ibility is also said to be afforded. Using one segment as a building 
block, it appears possible to arrange appropriate numbers of segments 
circumferentially about one plug nozzle to produce, within limitations, 
engines of different thrust sizes with minimum time and effort. 


A_ small increase in total impulse over the mission trajectory is also 
thought to be possible because of the variable expansion ratio charac- 
teristics of the plug nozzle. Components of the engine, except for the 


nozzle and combustors, are virtually the same as those for a conventional 


engine. However, according to Dr. Charyk, the manner in which these 
components are arranged makes the plug nozzle the most convenient for 
adaptation to large diameter motors. 


Disadvantages: At the present time, it is stated, the meager inventory 


of design information relating to annular combustors, cooling and thrust 
vector control, and the possibility that unforeseen development problems 
may arise, weigh against the substitution of the plug nozzle concept for 


a booster such as the Saturn. 


However, the Air Force is looking toward the development of an actual 
engine employing the plug nozzle concept as well as other concepts 


which are considered to De im ortant for military s ace booster. 
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Air Force Modification Program: 


The Air Force expects to spend approximately $150 million during the next # 
fiscal year in the modification of major aircraft for flightgsafety pur- 
poses, or to correct service-revealed deficiencies. Some examples: 


B-47: Antenna system is being revised to incorporate new electronic 
counter measure (ECM) antennas of latest design, re-locate all antennas, 
waveguides and transmission lines where required to provide better equip- 
ment effectiveness. The tail turret ECM antennas will be improved by 
eliminating the outer antenna in favor of two-side-looking antennas -- to 
provide better ECM power output and eliminate a safety-of-flight hazard. 
Longeron reinforcement will be carried out as part of a program to solve 
structural problems. All 2,000-hour aircraft will be inspected, and re- 
paired as necessary. 


B-52: Air Force has found that sound pressure levels on the aircraft when 
using the GAM-77 ground-to-air missile causes failure of inboard flaps. 
Modification planned provides beef-up of the structure. Upper and lower 
wing panels will be re-worked due to cracking during static tests performed 
on the B-52F model. Structural strength of the bulkhead and spar in the 
stabilizer will be increased due to horizontal stabilizer failure caused 
by asymmetrical loading during flight. 


Century Series: Tail arrester hooks will be provided for all aircraft 
in this series to permit controlled deceleration in an emergency con- 
dition during landing or takeoff roll. 


KC-135: Perforated honeycomb trim tabs on this Air Force tanker will be ® 
replaced. It has been found that this type of structure can accumulate 
moisture, which, in turn, causes corrosion and delamination of structures 

-- raising the danger of control flutter and loss of aircraft. 


B-58 Radio: A component improvement program is planned for the AN/ARC-68 
radio transceiver for the B-58 bomber. Equipment will be transistorized 
in the hope of improving reliability; a so-called "canned" message device 
will be incorporated to speed communications and reduce pilot fatigue, 


and anti-jamming capability will be added. 


Range Management 


Dr. Herbert York, Director of Defense Research and Engineering tightens 
his control over technical military projects by assuming veto power over 
all Army, Navy and Air Force missile/space "ground environment equipment" 
and launching ranges. This will include all equipment, instrumentation 
and technical facilities “required to launch, detect, track, communicate 
with, control, perform computations upon, catalog data of, and recover 
missiles and vehicles." 


York says this is not meant to cover ground support equipment which is 
part of a weapon system as such -- but he admits that there are many 
“gray areas" in which he may or may not assume control. His deputy will 
be Maj. Gen. Donald N. Yates, who now runs the Atlantic Missile Range. 

The new office will "coordinate" development of new range instrumentation & 
and will attempt to eliminate "unnecessary duplication" in ground stations, 
tracking networks and the like. 
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Army Computer Programs 


Army officials have reported a number of cost-time saving features 
from the installation of automatic data processing equipment. Here 
is a progress report. 


* Computing Mathematical Missile Data: 


A computer and supporting equipment installed by the U.S. Army Signal 
Intelligence Agency, Army Correlation Center, last year has already 
surpassed a previously estimated 50-1 reduction in time required for 
performing mathematical computations associated with the missile program. 
The actual reduction is 60-1 in an initial application. 


These ratios were derived from the figures of 4 hours of computer time 
to an estimated 240 hours of manual processing -- with the aid of 
electrical desk calculators -- to accomplish the same results. 


Army officials report that a high-speed paper tape reader will be added 
to the computer to reduce the 40 to 80 minutes per day used to enter 
programs by a factor of 10. 


* Army Data Processing Systems 


The Army is using its computer systems primarily for national inventory 
control, depot operations, traffic management,personnel management and 
financial management. There were 25 computer systems in operation in 
January 1959 and since that time eight additional systems were installed 
-- six for supply, one for personnel and one for financial operations. 
This brings the total to 33 separate computers at 26 locations, three 
of which were overseas. 


At the beginning of 1960 there were also two additional computers on 
hand but not yet placed on rental. Another 21 computers for supply 
operations have been approved for installation and four more computers 
are awaiting final approval action -- three for supply and one for 
financial operations. All but one of these are second-generation 
equipment. 


Army expects to save approximately $600,000 annually as a result of 
negotiations with equipment manufacturers of a so-called "176 hours- 
of-use" type contract as opposed to previous contracts which stipulated 
"176 available hours." 


* Supply Management Prototype 


A prototype installation at Fort George G. Meade, Md., is expected to 
provide information on possible automatic data processing system for all 
large Army installations. The operations started with the conversion, 
on a limited scale, of part of the Meade supply management area. The 
remainder is expected to be converted by August of this year to be fol- 
lowed by the conversion of financial management and civilian payroll 
data. Possible expansion to include other applications in the civilian 
and military personnel management areas is under study. 
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R & D Trends 


* Stanford Accelerator Project: Atomic Energy Commission again backs a 
construction of a two-mile linear accelerator in the vicinity of 

Stanford University, Calif. Geological problems have caused the 

Commission to abandon its proposal that the device be constructed 

in a tunnel. So-called cut-and-cover construction is now favored. 


Construction costs are estimated at $107 million over a six year 
period plus research and operating costs of about $46 million. AEC 
expects that when the machine goes into full operation costs will be 
in the range of $15 to $20 million annually. 


Some members of the Joint Committee on Atomic Energy, which must ap- 
prove the project, are inclined to believe that construction and 
operating costs may be substantially higher. There is no assurance 
that the program will receive approval or funding this year. 


High Energy Physics Projects: AEC has also decided to seek an addi- 
tional $8.5 million for improvements for the Bevatron at the Lawrence 
Radiation Laboratory, Berkeley, Calif. Program would include addi- 
tional shielding for which foundations must be provided; provisions 
for a secondary beam; injector improvements; a modernized control 
system and an external beams facility. 


An additional $9.5 million is also requested for additions to the 
Princeton-Pennsylvania proton accelerator. A substantial portion of 

these funds will go for construction of an external beam room, to- a 
gether with supporting facilities. At the present time, the acceler- 

ator can be used only for internal beam experiments. 


The Commission also indicates that it has "no plans at the present time" 
to expand the capacities of the Cambridge Electron Accelerator which 

is expected to reach the six billion electron volt range upon com- 
pletion in 1966. The design would permit conversion to 45 billion 
electron volts at a later date. 


Academic Laboratories 


The National Science Foundation hopes to be ready to announce in mid-May 
the educational institutions which will participate in the initial labo- 
atory "refurbishment" program authorized by Congress last year. 


* Typhon Weapons System 


Navy has awarded a $38.5 million contract to Westinghouse Electric for 
design, development and construction of a prototype model of the long- 
range radar portion of the Typhon weapons system, the Navy's surface- 
to-air missile system of the future. The former Super-Talos missile 
project will now be known as Long Range Typhon; the former Super-Tartar 
project will be known as Medium Range Typhon. Both systems call for a 
solid rocket booster with a ram-jet sustainer and a conventional war- 
head. Prime contractar for engineering and development is The Applied 
Physics Laboratory of the Johns Hopkins University. The system's new 
radar concept is said to incorporate high data rate and high power 
features far in excess of present designs. 
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Research Checklist 


( ) Atomic Weight of Silver: The National Bureau of Standards has de- 
termined a new value for the atomic weight 
of silver by accurate measurements of silver's isotopic abundance 
ratio. The finding is expected to play an important part in the 
determination of several major fundamental constants and may also 
be used to establish the atomic weights of many other elements on 
the chemical scale. 


(For further information see Washington SCIENCE TRENDS, Nov. 16, 
1959, or write Office of Technical Information, National Bureau of 
Standards, Washington 25, D.C. for STR - Atomic Weight of Silver. 
Single copies free.) 


( ) Infrared Search Equipment: Air Force is conducting evaluation tests 
of a new infrared search track set which 
is said to be ultra-sensitive to thermal emissions from jet aircraft. 
The set, designated AN/AAR-21, is equipped with a sensing element 
cooled to below -300°. The unit is designed for use with high- 
performance manned interceptors. 


(R&D by International Telephone and Telegraph Co. and Wright Air 
Development Division, U.S. Air Force.) 


( ) High-Speed Photography Application: High speed photography is being 
employed by the Bureau of Mines 
to obtain a clearer understanding of what happens when rock is 
shattered by explosives. Highly sensitive equipment, exposed at 
speeds up to 3,200 frames per second, has helped to identify poor 
@ blasting practices, and to develop improved techniques. 


(Report, including details of equipment, available. Single copies 
free. Write Publications-Distribution Section, U.S. Bureau of 
Mines, 4800 Forbes Avenue, Pittsburgh 13, Pa., for Report of In- 
vestigation No. 5584.) 


( ) Land Navigation System: Army Engineers are evaluating system said to 
provide constant heading and position inform- 

ation for vehicles travelling over poorly defined or unmapped areas 
such as the arctic, desert or junsle. System consists of a gyro- 
compass, an analog computer, a distance data transmitter and a power 
supply. A motor generator converts the 24-volt-dc power of Army 
vehicles to 24 volts, 400 cycles per second, 3 phase power. Accuracy 
of one-half percent, or 1/200 of distance travelled, is claimed. The 
system is expected to be available for troop use in 196l. 


(R&D by U.S. Army Engineer Research and Development Laboratories, Ft. 
Belvoir, Va., and Chicago Division, American Bosch Arma Corp.) 


( ) Flight Deck Communications: Navy Bureau of Weapons has signed a de- 
velopment contract for helmet-enclosed 
radio receiver-transmitter units to provide flight deck crewmen on 
aircraft carriers with continuous voice contact with flight control 
stations aboard ship. System for a carrier will include one fixed 
@ station, 20 radio transceivers to be carried as handsets and 20 helmet 
models, together with associated antennas and battery chargers. Sub- 
miniaturization and reduction of jet engine noise are features of the 
project. 


(R&D by Radio Division, Bendix Aircraft Corp., Baltimore, Md.) 
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Publication Checklist 


Space Telecommunications, a comprehensive report prepared by the 

Library of Congress on technical considerations, international 

agreements and other aspects of radio frequency control in space r 
telecommunications. 235 pages. Single copies free. (Write Com- 

mittee on Aeronautical and Space Sciences, Room 231 Old Senate 

Office Bldg., Washington 25, D.C.) 


Patents, Trademarks, a report on proposals to overhaul the U.S. 
Patent System. 25 pages. Single copies free. (Write Patents 
Subcommittee, Committee on the Judiciary, U.S. Senate, Washington 
25, D.C. for Senate Report No. 1202) 


Radioisotopes in Agriculture, an Atomic Energy Commission report 
covering research and increasing agricultural productivity, an- 
alysis of radioisotope use at experimental stations and other organi- 
zations, and current and possible future applications. 20 pages. 
$3.50. (Order SRIA -9, Radiosotopes at Work for Agriculture from 
OTS, U.S. Department of Commerce, Washington 25, D.C.) 


Radioisotopes in Medicine, a companion study by the Stanford Re- 
search Institute covering radioisotope supply, influences in de- 
velopment of nuclear medicine, clinical applications, isotopes in 
medical research, projection for the future, and teletherapy. 180 
pages. $3. (Order SRIA-13, Radioisotopes in Medicine from OTS, 
U.S. Department of Commerce, Washington 25, D.C.) 


Nuclear Energy References, a new semi-monthly publication containing 
bibliographical information on scientific and technical material and & 
a variety of other pertinent information. (Inquiries should be 

directed to Library, International Atomic Energy Agency, Kaerntnerring 
11-13, Vienna 1, Austria) 


Electrical and Electronic Training, a Government handbook containing 
information on job descriptions and suggested techniques for determin- 
ing courses of study in vocational education programs. 34 pages. 
Single copies free. (Write Publications Inquiry Unit, U.S. Office 

of Education, Washington 25, D.C. for Publication OE -80004) 


Defense Procurement Hearings, a complete transcript of Congressional 
hearings on procurement plans and programs of the Defense Department 
and the military services for the coming Fiscal Year. Invaluable to 
anyone in this field. 941 pages. Single copies free while available. 
(Write Committee on Appropriations, U.S. House of Representatives, 
The Capitol, Washington 25, D.C. for Department of Defense 1961 
Appropriations - Hearings - Part 5) 


Electrostatic Separation, a Government report discussing how the 
electrical conductivities of most minerals can be permanently changed 
by heating, and how this affects their response to electrostatic 
methods of mineral separation. 26 pages. Single copies free. (Write 
Publications-Distribution Section, U.S. Bureau of Mines, 4800 Forbes 
Avenue, Pittsburgh 13, Pa., for Report of Investigation No. 5542) 


Cyrogenic Data, a March 1959 handbook now available presenting the —_ 

physics of eight liquified gases and more than 40 solids at extreme 

temperatures in graphic form. Additional graphs provide information 

on selected metals, glass and insulating plastics. 155 pages. $3. 

gery ") 151 837 from OTS, U.S. Department of Commerce, Washington 
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